Transgene-induced RNA interference: a strategy for overcoming gene redundancy in polyploids to generate loss-of-function mutations.
Gene redundancy in polyploid species complicates genetic analyses by making the generation of recessive, loss-of-function alleles impractical. We show that this problem can be circumvented using RNA interference (RNAi) to achieve dominant loss of function of targeted genes. Arabidopsis suecica is an allotetraploid (amphidiploid) hybrid of A. thaliana and A. arenosa. We demonstrate that A. suecica can be genetically transformed using the floral dip method for Agrobacterium-mediated transformation. Transgenes segregate as in a diploid, indicating that chromosome pairing occurs exclusively (or almost so) among homologs and not among homeologs. Expressing a double-stranded (ds) RNA corresponding to the A. thaliana gene, decrease in DNA methylation 1 (DDM1) caused the elimination of DDM1 mRNAs and the loss of methylation at both A. thaliana- and A. arenosa-derived centromere repeats. These results indicate that a single RNAi-inducing transgene can dominantly repress multiple orthologs.